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Methods. Different cohabiting predators (Anterhyncium rufipes, Lipinia noctua, and 53 Thorelliola ensifera) were placed in two-chambered systems with P. ancoralis individuals and 54 qualitative data on whirling frequency and duration were obtained. 55
Results. Potter wasps (Anterhyncium rufipes) triggered whirling in 50% of trials and 56 moth skinks (Lipinia noctua) triggered whirling in 20% of trials. The average durations of the 57 behavior triggered by each were 853 and 455 seconds, respectively. Pacific horned jumping 58 spiders (Thorelliola ensifera) triggered whirling in 10% of trials with an average duration of only 59 20 seconds. 60
Discussion. Wasps triggered whirling the most frequently and of a long average duration. 61 This has not been seen in other studied pholcids. This difference in predator specificity of 62 whirling may be due to differences in habitat between pholcid species. 63 64 Keywords: Pholcidae, tropical spiders, predation, defensive behavior, whirling 65 66 Introduction 67 68 Defensive behavior is a strong determinant of the survival and reproductive success of an 69 organism, and therefore of particular interest for its role in evolution. The most common 70 response of prey is to remain motionless in the presence of a predator, although more complex 71 behavior exists within the animal kingdom (Lima 1990 ). Research has found that many defensive 72 behaviors are hardwired into the brains of prey (Blanchard 1990 ). Specific parts of the brain 73 responsible for the fight-or-flight response have been mapped in mammals (Jansen et al. 1995) . 74 It is possible that analogues to these mammalian networks may be responsible for defensive 75 behaviors in other organisms. Although less common, complex defensive behaviors are seen in 76 small animals such as arthropods as well. 77 78 The defensive behavior of many silk-producing spiders centers around silk and the web (Tolbert 79 1975; Vetter 1980; Schoener 1992) . The web is used as a substrate for defensive action (such as 80 camouflage and escape) by many species. If defensive behaviors like these are hardwired, they 81 must be the result of selective pressures (Blanchard 1990 ). This paper explores the specificity of 82 these pressures. It is important to ascertain whether arachnid defensive behavior can be 83 correlated with presence of specific predator types or if it is a general mechanism with no 84 predator specificity. 85 86 The web-based defensive behavior of the Pacific cellar spider, Pholcus ancoralis (Araneae, 87 Pholcidae), is a rarity within order Arachnida. In response to physical disturbance of its web, the 88 spider initiates a period of intense vibration. It uses silk threads to pull its body in a circle at very 89 high speeds (Jackson 1990 ). This so-called 'whirling' has been established as a defensive 90 mechanism, elicited in response to proximity of certain predators (Jackson 1990 (Jackson , 1992 Heuts et 91 al. 2001 ). The geographic range of P. ancoralis is restricted to Pacific islands (Beatty 2008) . It is 92 especially abundant on the Society Islands, the central island chain of French Polynesia (pers. 93 obs). On Mo'orea, P. ancoralis often builds webs on the mape (Tahitian chestnut, Inocarpus 94 fagifer) trees that make up the majority of forest cover. It lays in the web with its abdomen 95 oriented downwards, and moves quickly to dispatch any small insects that wander too close. 96 97 There is evidence that jumping spiders (family Salticidae) evoke whirling of a longer duration 98 from Pholcus phalangiodes than that elicited by other tested predators (Huets et al. 2001) . 99 Variability in response time to different predators by members of this pholcid species, a 100 cosmopolitan relative of P. ancoralis, lends credence to the idea that pholcid whirling is a 101 predator-specific mechanism. This study aims to see if certain local predators induce whirling in 102 P. ancoralis more consistently than others, to determine whether pholcid whirling is predator-103 specific. 139 Experimental trials 140 141 Pholcus ancoralis individuals were allowed 2-3 days to establish dense webs in paper-towel 142 lined 1-liter cups, and then subjected to a trial. In each trial, a predator individual was placed in 143 another, unmodified, 1L cup and a two-cup complex was formed by taping the 1L cup that P. 144 ancoralis had established in rim-to-rim with the predator cup. The complex was placed vertically 145 with the P. ancoralis web-containing cup on top for all trials. Complexes involving L. noctua 146 were supplemented with a 10-inch length of deadwood to enable climbing and proximal 147 interaction with the pholcids. 148 149 Each species was evaluated with P. ancoralis in ten trials. Several preliminary tests involved 150 pholcids kept in cup systems with no predator, left for 48 hours to ensure that the pholcids could 151 endure this length of time in captivity in the absence of a predator. These tests standardized 152 survivorship. 153 154 Variables measured in each trial included pholcid survivorship after 48 hours, and duration of 155 any observed whirling. The trials were observed once an hour for five-hour periods on both the 156 first and second day. 157 158 The statistical difference in duration of whirling between the trials involving each of the three 159 predators was determined using a G-test performed using R (R Core Team, 2016) Table 1 . The average (mean) duration of this whirling was 20 seconds (sd 171 = 0, n = 1). Lipinia noctua triggered whirling in 20% of trials, for an average duration of 455 172 seconds (sd = 639.92, n = 2). Anterhyncium rufipes triggered the most whirling by far, with 50% 173 of trials displaying whirling that lasted for an average of 853 seconds (sd = 3123.34, n = 5). The 174 difference in mean response times to each predator was found to be statistically significant (G 175 test, p < 0.05). 176 177 In addition, two instances of long-duration whirling were observed in wasp trials (see Appendix 178 1). Huets et al. (2001) defined so-called 'long-whirl' as sustained whirling of more than ten 179 minutes length, and often for two hours or more. Whirling lengths of ten minutes, and one hour, 180 were recorded in two separate wasp trials. Full observations.
The observations lasted five minutes, therefore the maximum recorded whirling duration is 300s. Any trial in which the pholcid was still whirling at the end of the five-minute observation window prompted longer observation. Whirling lasting longer than 300 seconds was recorded as "300s ([full duration])." 
